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GUIDEWIRE REPLACEMENT DEVICE 

BArKCTOTTND OF THE INVENTION 

This invention generally relates to intravascular procedures, such as 
percutaneous transluminal coronary angioplasty (PTC A), and particularly to the exchange 
of guidewires during such procedures. 

5 In classic PTCA procedures, a guiding catheter having a preshaped distal 

tip is percutaneously introduced into the cardiovascular system of a patient and advanced 
therein until the preshaped distal tip thereof is disposed within die aorta adjacent the 
- ostium of the desired coronary artery. The guiding catheter is twisted or tarqued from its 
proximal end, which extends outside of the patient, to turn the distal tip of the guiding 

10 catheter so that it can be guided into the coronary ostium and seated therein. A dilatation 
catheter having a dilatation balloon on the distal end thereof and a guidewire slidably 
disposed within an inner lumen of the dilatation catheter are introduced into and advanced 
through the proximal end of the guiding catheter to the distal tip of the guiding catheter 
seated within the coronary ostium. The distal tip of the guidewire is usually manually 

15 shaped (curved) by the physician or one of the attendants before it is introduced into the 
guiding catheter along with the dilatation catheter. 

The shaped distal tip of the guidewire is first advanced out the distal tip of 
the guiding catheter into the patient's coronary artery. A torque is applied to the proximal 
20 end of the guidewire, which extends out of the proximal end of the guiding ca th e t e r as it 
is advanced within the coronary anatomy, to guide the curved or otherwise shaped distal 
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aiofteen^imi^Wl^teim^. The advancement of the 
guid^ with* the target artery 

He dilatation catheter is then advanced out of the distal tip of the guiding 
5 catheter, over aeprevio^ly advanced^ 

of the dilatation cameterhpro,^^ ^ 
p^ y positioned^ to 

U* catheter is inflated to a predetermined ^ with radiom* liq^ at relatively high 
p^s^e, le .g., generally 4-12 atmospheres) to dilate the sttnosed region of the diseased 
10 ^ Oneormoreirflation,of.heb^ 

of .he stenosis. After the last dilatation, the balloon is deflated so tnat the dilatation 
catheter «n be removed from the dilated stenosis and so that blood flow can resume 
through the dilated artery. 


15 


20 


Further details of guiding catheters, dilatation catheters, guidewircs, and the 
Hte for angioplasty procedures can be found in U.S. Patent 4,323,071 (Simpson-Robert); 
U.S. Patent 4,439,185 (Lunoonist); U.S. Patent 4.468,224 (Enzmann tt 4); U.S. Patent 
4,516.972 (Samson); U.S. Patent 4.438.622 (Samson « A); U.S. Patent 4.554.929 
(Sarnsonefal); U.S. Patent 4,582.185 (Samson); U.S. Pa«t 4,616,652 (Sinmson); U.S. 
Patent 4.638.805 (Powell); U.S. Patent 4.748.986 (Morrison m al.); U.S-. Patent 
4,898,577 (Badger « aL); U.S. Patent 4,748.982 (Hoizewslri « <*); and U.S. Patent 
4.821.722 (Miller et aL) which are hereby incorporated herein in their entirety by 
reference thereto. 
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Tne assignee of the pre** invention, Advanced O^ovascnlar Systems. 

ta — 

• ^ rfto ^.Tl•«^P-«^-- , - l,0e,,, ■ ,^ 

^ » a second guided port in the catheter ^ ^—«| *-*.«-— 
^ of *e catheter. A slit is preferably provided in the catheter wall which extends 

^ctnre ofth**^ allows for ther^ 

to »« of an exchange wire or adding a guidewire extension to the proximal end of the 

design. 

K substtntial improve^t in the rapid exchange type dilatation catheters, 
rod , as described above, has recently been made by Mclnnes « -t which is described in 
20 copending applications Serial No. 07/476,056, filed February 7, 1990 and Serial Na 
OW541 ^unel^.bothenu^ 

DILATATION CATHETER, which are incorporated herein by reference. Inthesereadtly 
^geable dila^on capers, perfusion ports are provided in the cafnefcr shaft 
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recdving inner lumea to aUowblo^ 
inflated. 

However, one inconvenience with the above described dilatation catheter 
5 systems adapted ta ajad exchangeability has been the inabiliiy 10 «^ a gmdewhe 
already in place within a patient's vasculature without losing access to the vascular 
taction. There has been no convenient way in which a replacement guidewire might be 
advanced through tte vasculature 

distalextrentfytftfaedflata^ T^ein^guidewiretnaynetdtt be replaced 

W wimaiic^guidewire having a different stru^ 

a separate shaping ribbon to an mtennediate or siandatd wim a ««re wire wluch extends 
to the distal trp erf the gtrkiev^. or ^ 

ffistal tip and then be reinserted, to both instances the guldewire is referred to hereinas 
the replacement guidewire. 


15 


20 


What has been needed and heretofore unavailable is a intraluminal catheter 
system which provides for the easy and rapid exchange of bom the catheter or the 
gmdewireusedtoguitethecameterthrou^ Tte present invention 

fflti«fi*« these and other-needs. 

fiTTMTUABV of THE INVENTION 

This invention is Directed to a iiuraluminal catheter system which provides 
for the exchange of the goidewiie and to the use of this system, particularly wn^ 

-4- 


SUBSTITUTE SHEET 


SENT BY:Advanced Info MN 
WO 93/13827 


: 12-14-95 ;il=00AM 


6127337029- 612 494 2180;* 1 

PCr/US*3/00067 


coronary arteries of a human patient during an angioplasty procedure. 

Hie guidewne exchange device of the invention generally comprises an 
elongated catheter shaft with a guidewire receiving inner himen extending therein to a 
guitewreport in the distal end of the catheter. A proximal guidewire port is provided in 
the -catheter shaft spaced longitudinally at least 1 cm or more from the distal end of the 
shaft which is in fluid communication with the guidewire receiving inner lumen. The 
catheter shaft includes a relatively long proximal tubular section and a relatively short 
distal tubuhr section. The proximal guidewire port is located at or near the transition 
between me proximal and distal tubular sections of the exchange device. The distal tubular 
section is preferably adapted to guide the proximal end of a guidewire out the proximal 
guidewire port as the proximal end of the guidewire is advanced through the inner lumen 
of the guidewire exchange device from the distal guidewire port. In one preferred 
embodiment, the transition between the proximal and distal sections are slightly angled, 
eg. about 5 to about 40 degrees, preferably about 5 to about 30 degrees, so that the 
proximal end of the guidewire wiM advance out the proximal guidewire port The distal 
end of the distal tubular section of the guidewire exchange device is shaped, e.g. tapered, 
and dimensioned so as to be easily inserted into the proximal guidewire port of a readily 
exchangeable catheter as the exchange device is advanced over a guidewire which extends 
out the proximal guidewire port of the readily exchangeable catheter. 

The guidewire exchange device is adapted to be advanced over a guidewire, 
which is disposed within a patient, cither until the distal rip of the exchange device is 
seated within the proximal guidewire port of the readily exchangeable catheter or the distal 

-5- 
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end of the exchange device has been advanced through the guidewire port and well within 
the short guidewire receiving inner lumen winch extends within the distal portion of the 
readily exchangeable catheter. Once the distal end of the guidewire exchange device is 
seated within the guidewire port, die in-place guidewire can then be withdrawn pxoximally 
5 from the catheter and die patient's arterial system by pulling on die prmriTt^qi end of 
gmdewire which extends out of the patient. A replacement guidewire may then be 
advanced through the inner lumen of the exchange device, through the proximal guidewire 
port in the dilatation catheter and through the inner lumen of the catheter until the 
guidewire extends out the distal guidewire port in the dilatation catheter. 

10 

In the embodiment of the invention wherein the distal portion of the distal 
tubular member of the exchange device is adapted to be inggrtpH into and be advanced 
through essentially the entire length of the relatively short gmdewire receiving inner lumen 
of the readily exchangeable catheter is particularly suitable for use with a rapid exchange 

15 type dil at ation catheters having perfusion ports, as described in the previously disaregwl 
Mclnnes et dL applications incorporated herein, which allow blood to pass through the 
guidewire receiving inner lumen. When using rapid exchange type dilatation catheters 
with perfusion holes in the catheter shaft, advancement of a replacement guidewire within 
the guidewire receiving inner lumen sometimes results in the passage of the guidewire out 

£0 one of the perfusion holes in the catheter wall rather than the guidewire port in the distal 
end of the catheter. When the distal extremity of the guidewire exchange device of the 
invention is positioned within the guidewire receiving inner lumen of the readily 
exc h angeable cathete r, the replacement gmdewire is directed to the distal guidewire port 
and cannot be advanced out one of the perfusion holes. 

-6- 
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Harzewski «f patents. 


_ 1 *— — ' adv^es of the ^ ^ ^ ^ 

fiom the follow^g detailed description thereof when taken in « • • 

wnen takH1 « conjunction whh the 

"wmpanying exemplary drawings. 


"^^^^of the exchange device of the invent. 


HG. 2 is an eni^ed elevate view in longitudiaal ^ rf ^ 
2-2 shown in HG. 1. 


HG. 3 is a transverse cross-sectiona. view taken aiong the lines 3-3 shown 

m FIG. 1. 


20 


HG. 4 is a transverse c^.^ ^ ^ ^ fc ^ ^ ^ 

m FIG. 1. 


HG. 5. is an elevational view of a ^ cafceter m a r*Ulv 
-7- 
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exchangeable dilatation ^th^r with a guidewire ^rrhange device having features of the 
invention. 

FIG. 6 is an enlarged view of the section of the assembly shown in HQ. 5 
5 which is encircled by the ellipse 6. 

FIGS. 7-14 illustrate the exchange of a guidewire utilizing the exchange 
device shown in FIGS. 1-4. 

10 FIG. 15 is an enlarged inngrturiiTwi cross-sectional view similar to FIG. 6 

of an nTtwriflfrE embodiment of the invention used with a dilatation catheter which has the 
capability of perfusing blood distal to the catheter upon the inflation of the balloon. 

TOTTATTim TMTSTRTPTTnN iW THF TNVENTTON 

15 

Reference is made to FIGS. 1-4 which depict a guidewire exchange device 
10 embodying features of the invention. The exchange device 10 includes a relatively long 
proximal tabular section 11, a relatively short distal tubular section 12 and an outer sleeve 
13 bonded at the junction between the proximal and distal tubular sections to the ends 
20 thereof. As shown in Fig. 2 the larger proximal end of the outer sleeve 13 defines a 
proximal guidewire port 14 communicating with the portion of the guidewire-receiving 
inner lumen 15 which extends within the distal tubular section 12 through a passageway 
16. Hie distal bp 17 of the exchange device 10 may be beveled or tapered as shown to 
facilitate the entry thereof into the proximal guidewire part of a readily exchangeable 


-8- 

SUBSTITUTE SHEET 


SENT BY=Advanced Info MN : 12-14-95 :ii:01AM : 6127337029- 612 494 2180:# 5 

WO 93/13827 

PCT/US93/00067 

catheter. 


The proximal tubular section 1 1 is relatively stiff i„ • 

« raanvely stiff in comparison to the distal 

having a much smaller memo thjc «h« ^ 

*- _ _ a rf m ^ _ n _ t ^ ^ ^ ^ 

25 m the proximal tubular section 11. 


10 


15 


20 


HG. 3 depicts a dila.adon catheter assembiy which inciude, a guiding 
the exchange device. 


a 
and 
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Hie area enclosed by the ellipse 6 shown in FIG. 5 is depicted in an 
enlarged cross-sectional view in FIG. 6. The distal tip of the exchange device 10 is shown 
seated within the proximal guidewiie port 29 of the dilatation catheter 27. A first 
guidewire 29 is in-place within the guidewiie receiving inner lumen 30 of the dilatation 
5 ^th^FT 27 and through the inner lumen 15 of the guidewire exchange device 10, 

the -passageway 16 and the proximal port 14. The sleeve 13 is preferably enlarged at its 
proximal extremity and slightly angled as shown, e.g. about 5 to about 40 degrees, 
preferably about 5 to about 30 degrees, so that the guidewire passes straight through the 
passageway 16 and proximal port 14 when the guidewire is advanced proxrmaQy through 
10 the lumen 15 in the distal section 12. There is little or no tendency for the 
guidewire to advance into the inner lumen 25. A second or replacement guidewire 21 is 
shown in phantom disposed within die inner lumen 25 within the proximal tubular section 
11. 

The exchange of an in-place guidewire 28 with a replacement guidewire 21 
is illustrated in the sequence of FIGS. 7-14. As shown in FIG. 7, the in-place guidewire 
is disposed within the short guidewire receiving inner lumen 30 (not shown) in the distal 
section of the readily exchangeable dilatation catheter 27. Both the in-place guidewire 28 
and the dilatation catheter 27 are disposed within a guiding catheter 26, as shown in HG. 
5 with the distal end of the dilatation catheter extending out the distal end of the guiding 
catheter. As discussed in the Background of the Invention, the distal end of the guiding 
rafoftfr 26 is sra frd within the ostium of the patient's coronary artery during the 
angioplasty procedure so as to guide the guidewires and dilatation catheters into the 
patient's coronary anatomy. 

-10- 
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The proximal end of the in-pjace mdewire i« in«^ - . 

«waewire u inserted, i.e. back-loaded 

between the pnaimaJ ^ ^ 

" «w iz. The proximal end of the 

— ..no.,. j,^,.^^ 

of" nqilaceinem vridewire 21 b advanced flmngti the adapter 24 aa ahowD in Ho. u 

and the inner lumens 15 and ?s ft f . 

17 UlCreof » «ued within the guidewire non 29 „f 

BiuuBwne port 29 of the easily exchangeable 

akation catheter 27. As shown m HQ 5 the n*i,~ . . 

" u - 5 "* "Placement guidewire 21 may be 

/u «uidewire exchange device is win,*..™ 

* Wlthdrawn the patient so that the 

replacement guidewire 21 extend, out the proximal «», m 
, . . proximal port 14 and bare guidewire 21 ij 

"able extendingout the distal end 17 of the j . 

of the exchange dewee, the exposed guidewire distal 

» the distal end 17 can be manually prasned tn h„M *. . 

y eiBsped to hoM «•* guidewire in position while the 
achange device is removed therefrom. 
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The readily exchangeable dilatation catheter 27 can be exchanged for 
another readily exchangeable dilatation catheter over either the in-place guidewire 28 or 
the replacement guidewire 21. 

5 The procedure for a readily exchangeable dilatation catheter with perfusion 

ports proximal and distal to the inflatable member or balloon on the distal portion of the * 
catheter is essentially the same as illustrated in FIGS. 7-14 except mat the distal section 
12 of the guidewire exchange device 10 extends well into the inner lumen 30 as shown in 
HG. 15 to ensure mat the guidewire does not divert out one of the perfusion ports 31 
10 when the guidewire is advanced through the inner lumen 30. 

The overall length of the guidewire exchange device is typically about 85 
to about 130 cm. The transverse dimensions are far the most part controlled by the 
maxinium transverse dimension of the giridewires to be used but they generally range from 
15 about 0.03 to about 0.05 inch (0.76-1.3 mm) in outer diameter. The length of the distal 
section can range from about 1 to about 40 cm, but preferably ranges from about 7 to 
.-about 20 cm. The hypotubing of the proximal section 11 can be farmed of stainless steel 
or a superelastic NiTi alloy and the jacket can be a low density polyethylene. The distal 
section 12 and the sleeve 13 may be fanned of a high density polyethylene. Tne guiding 
20 catheter, the dilatation catheter and the guidewires can be of conventional construction and 


While the invention has been described herein in terms of a catheter device 
which feriiitatig guidewire replacement in a readily exchangeable dilatation catheter, 
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improved catheter construction can be employed in dilatation catheters such a readily 
exchangeable dilatation catheto. TTiose skiDal in the art will recognize that other 
m«iiifcatioBS and improvements can be made to the invention without departing from the 
scope thereof . 
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WHAT IS CLAIMED: 


1 L A^^exchangedevicccoinpris^ 

2 and di^ cads, ami a guides 

3 Pi^^dewixepontoadi^ 

4 of the shaft bcbg adapted to be ins^ 

5 dilatation catheter. 

1 2. Tbt guidewire exchange dc vke of claim 1 wherein the proximal guidewire 

2 portin^cathetosiaft is spac^proxin^y at leasts 

3 port of the catheter shaft. 

1 3 - T5lE device of cten 1 wherein a guidewire passageway 

2 extends between the ^ to ^ ^ 

3 extending within the distal section of the exchange device. 

1 ^ «*■*> of claim 3 wherein the guidewire 

2 passageway is ir.lir. with the guides n^vingir^ 

3 distal section of the exchange device. 

1 5. Tte guidewire exchange device of claim 1 wherein the most distal portion 

3 rapid exchange type oration catheter having perr^ pom be^ the 
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4 guidewire port and the inflatable member thereof and be advanced within a guidewire 

5 receiving inner lumen which extends between the proximal guidewire part and the distal 

6 guidewire port in the dilatation catheter. 

1 6. A balloon dilatation catheter kit comprising: 

2 a) a balloon dilatation catheter having an elongated shaft with an 

3 inflatable balloon on the distal portion thereof and a guidewiie-recerving inner 

4 lumen which extends from a distal guidewire port in the distal end of the dilatation 

5 catheter to a proximal guidewire port spaced proximally from the distal guidewire 

6 port and a substantial distance distally from the proximal end of the elongated 

7 shaft; and 

8 b) a guidewire exchange device having an elongated shaft with an inner 

9 lumen extending therein, a distal guidewire port in the distal end of the exchange 
10 device and a proximal guidewire port spaced at least 1 cm from the distal end of 
U the exchange device, the distal end of the guidewire exchange device being shaped 
12 and dimensioned to enter the proximal guidewire port of the dilatation catheter. 

1 7. The kit of claim 6 wherein perfusion ports are provided in the elongated 

2 shaft of the balloon dilatation catheter proximal and distal to the balloon in communication 

3 with the guidewire-receiving inner lumen. 

1 8. The lot of claim 7 wherein the distal portion of the guidewire exchange 

2 device is dimensioned to slide over a guidewire disposed within the guidewire-receiving 

3 inner lumen, through the proximal guidewire port and into the gmdewire-receiving inner 

- 15 - 
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4 lumen. 


1 9. Hie kit of rfo™ 6 jnriiirtiiig a guidewire having an elongated core and a 

2 flexible body on the distal portion thereof and adapted to be disposed at least partially 

3 within the guidewire receiving inner lumen of the dilatation catheter. 


1 10. A method for exchanging a guidewire during an angioplasty pro c ed ur e 

2 wherein a readily exchangeable dilatation catheter having a short guidewrre receiving inner 

3 lumen in the distal portion thereof extending between a distal guidewiie part in the distal 

4 end of tfr*- rtiiatntirm r ^t\\^ffr a prn Timal gmdewire port spaced at least 10 cm from the 

5 distal guidewire port, is disposed within a patient's vasculature and wherein a first 

6 guidewire having proximal and distal ends extends through the short guidewire receiving 

7 inner lumen within the distal portion of dilatation catheter, the method comprising: 


8 a) providing a guidewire exchange device conrprising an elongated shaft 

9 with a guidewire receiving inner lumen extending therein, a distal guidewire port 

10 in the distal end of the exchange device and a proximal guidewire port spaced at 

11 least 10 cm from the distal end of the exchange device, both of said guidewire 

12 ports being in fluid communication with the inner lumen of the exchange device, 

13 and the distal end of the guidewire exchange device being adapted to eater the 

14 proximal guidewrre port of the dilatation catheter; 

15 b) mounting the guidewire exchange device onto the proximal end of 

16 the first guidewixe; 

17 c) advancing the guidewire exchange device over the first guidewire 

18 until the distal end of the exchange device enters into the proximal guidewire port 
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19 of the dilatation catheter; 

20 d) withdrawing the first guidewire through the guidewire exchange 

21 device by pulling the first guidewire from its proximal end; and 

22 f) advancing a second guidewire through the inner lumen of the 

23 guidewire exchange device, through the short guidewire receiving inner lumen in 

24 - distal extremity of the dilatation catheter and out the distal end thereof. 

1 11. A balloon dilatation catheter assembly comprising: 

2 a) a balloon dilatation catheter having an elongated shaft with an 

3 inflatable balloon on the distal portion thereof and a guidewire-recerving inner 

4 lumen which extends between a distal guidewire port in the distal end of the 

5 dilatation catheter and a proximal guidewire port spaced at least 10 cm from the 

6 distal guidewire port; 

7 b) an guidewire having an elongated core and a flexible body on the 

8 distal portion thereof and being disposed at least partially within the guidewire 

9 receiving inner lumen of the dilatation catheter, and 

10 c) a guidewire exchange device having an elongated shaft with an inner 

1 1 lumen extending therein, a distal guidewire port in the distal end of the exchange 

12 device and a proximal guidewire port spaced at least 10 cm from the distal end of 

13 the exchange device, the distal end of the guidewire exchange device being 

14 dimensioned to be seated within the proximal guidewire port of the dilatation 

15 catheter. 

1 12. The assembly of claim 11 wherein the elongated shaft of the balloon 

-17- 
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2 dilatation calfeeter to 

3 and which are in fluid coinmumcation with the gmdewiiw^ving inner lumen. 

1 13. The assembly of claim 12 wherein the giiidewire exchange device is 

2 dimensioned to slide, over a guio^wire disposed within the guidewiie-ieceiving inner 

3 lumen, through the proximal guidewire port and the guidewh^iecerving inner lumen. 

1 14. A method for exchanging a guidewire disposed within a short guidewire 

2 receiving inner himen in the distal portion of an mtravasoilar catheter which is placed 

3 within a patient during an intravascular procedure comprising: 

4 a) providing a guidewire replacement device which has a proximal 

5 tubular section having proximal and distal ends, and a distal tubular section having 
proximal and distal ends, wim the proxinial end of tte 
secured to me <hstal end of the proximal tubular section and having a proximal 
guidewire port and with the distal end of the distal tubular section having a distal 
guidewire port and being adapted to b* seated mto ^ 
intravascular catheter; 

b) advancing the guidewire replacement device over the guidewire until 
the distal end of the guidewire replacement device is seated within the proximal 

13 guidewire port in the catheter through which the guidewire exits; 

14 c ) withdrawing the in-place guidewire; 

15 d) advancing a replacement guidewire through an inner lumen extending 

16 within the guidewire replacement device, through the proximal guidewire port in 

17 the catheter and out the distal guioewire port in the catheter, 
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18 e) withdrawing the guidewire replacement device from the patient; 

19 f) peeling the guidewire replacement device from the replacement 

20 guidewire through a slit provided in the wall of the proximal tubular section of the 

21 guidewire replacement device as it exits the patient; and 

22 g) further withdrawing the guidewire placement device over the 

23 ~ replacement guidewire until the distal end of the placement device exits the patient, 

24 manually securing the exposed portion of the replacement guidewire distal to the 

25 distal end of the placement device and then removing the placement device from 

26 the replacement guidewire. 

1 15. An intraluminal catheter adapted to exchange an in-place guidewire with a 

2 replacement guidewire, comprising: 

3 a) an elongated shaft having a proximal section with an inner lumen 

4 extending therein and a distal section with an inner lumen extending therein; 

5 b) a junction between the proximal and distal shaft sections which 

6 includes a rjioximal guidewire port which is in conununication with the inner lumen 
• 7 of the distal shaft section and which is offset from the inner lumen in the proximal 

8 shaft section. 


1 16. The catheter of claim 15 wherein the distal and proximal shaft sections are 

2 disposed at a slight angle with respect to one another. . 

1 17. The catheter of claim 15 wherein the distal and proximal shaft sections are 

2 separate tubular elements and the junction therebetween includes a sleeve having a distal 
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3 end secured to the proximal end of the tubular element forming the distal shaft section and 

4 an enlarged proximal end which is partially secured to the distal end of the tubular element 

5 forming the proximal shaft section and which defines the proximal guidewire port. 

1 18. The catheter of claim 16 wherein the angle is about 5 to about 40 degrees. 

1 19. The catheter of claim 18 wherein the angle is not more than about 30 

2 degrees. 
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